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SPECIFICATION 

1 . Title of the Device: Laser Processor 

2. Claim of Utility Model 

1 . A laser processor comprising: a first laser oscillator for emitting 
5 a processing laser beam; a laser beam detector, arranged to the rear 

of a total-reflection mirror of said first laser oscillator, for 
detecting leakage light from said laser beam leaking to the rear of 
said total-reflection mirror and outputting a detected signal in 
accordance with detection results; a second laser oscillator for 

10 emitting a visible laser beam substantially parallel to said laser 

beam; and a visual laser beam-emitting mechanism for, when a 
positioning permission signal is input, shielding said laser beam 
from the inside of an optical resonator of said first laser oscillator 
or the outside of said optical resonator and emitting said visible 

15 laser beam on to an optical path of said laser beam, 

said laser processor characterized by positioning said laser 
beam relative to a material for processing by means of said visible 
laser beam emitted on to said optical path of said laser beam, and 
monitoring the intensity of said laser beam by means of said 

20 detected signal. 

3. Detailed Description of the Device 
(Field of Industrial Application) 

Processing based on the utilizing of the power of a laser 
beam emitted from a solid-state laser of which a YAG laser 
25 represents a typical example or from a gas laser of which a C0 2 
laser represents a typical example and the heating of an object 
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\ 
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irradiated with this laser beam is widely employed. While methods 

of processing based on the use of laser processor such as this 

constitute very useful methods of processing because the 

processing can be carried out without need for contact with the 

5 object being processed, due to the fact that the wavelength of the 

laser beam is in the non-visible range of either the near infrared 

light range or the ultraviolet range, a guide mechanism based on 

the use of a visible light is necessary to ascertain the position of the 

object to be processed. 

10 The present design relates to a laser processor that performs 

* 

thermal processing employing a non- visible laser beam such as that 
described above, and more particularly relates to a processor in 
which monitoring of the intensity of the processing laser beam is 
easy, compacting of the laser processor is easy, and positioning of 
15 the processing laser beam relative to the material for processing 

can be safely implemented. 
(Prior Art) 

In laser processing the relative positions of the laser beam 
and the object to be processed (hereinafter referred to as the work) 

20 must be determined (hereinafter this positioning will refer to either 
the positioning of a work or the positioning of a laser beam). This 
positioning is carried out while the processing laser beam is being 
irradiated and, apart from concerns about unwanted damage to the 
work, it is extremely dangerous to the human body, and in 

25 particular the eyes. Even if the eyes are turned away from the 

direction of the work, there remains a chance that reflected light 
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from the work would reflect from other objects and fall incident on 
the eyes. While it is possible for the positioning of the beam to be 
carried out without affecting the human body and work by 
significantly weakening the intensity of the laser beam, because the 
5 intensity adjustment of the laser beam must be carried out to the 
extend that the positioning is carried out, this results in a lowering 
of the efficiency of the laser processing. 

For this reason, instead of a processing laser beam, 
conventional positioning of a work is carried out using a separate 

10 visual laser beam such as an He-Ne laser beam that takes the same 
path as the processing laser beam as a guide light. 

A conventional laser processor will be described with 
reference to FIG. 3. The symbols 1 to 5 denote the fundamental 
constituent elements of a solid-state laser oscillator, a laser medium 

15 1 (for example a YAG crystal) being excited by an intense light of 

an excited lamp 2 (for example, krypton arc lamp) in an exciting 
chamber 3 that has, in order to facilitate efficient pumping, an 
inner surface of good reflectance. Based on the cooperative action 
of the excited state laser medium 1, a total-reflection mirror 4, and 

20 an output mirror 5 through which part of the light is transmitted 
and which reflects the remainder, the light is amplified by induced 
irradiation with the result that a processing laser beam 12 is output 
from the output mirror 5. The output laser beam 12 is converted on 
a work 14 by a reflection mirror 7 and condensing lens 8 and 

25 processing such as engraving, perforation, cutting and welding is 
carried out. 
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Because the laser beam 12 of a laser processor of this kind is 
a non-visible beam, the positioning of a spot 12a of said beam 12 
on the work 14 using the lens 8 is impossible. For this reason, as 
shown in FIG. 3, an He Ne laser oscillator 9 that emits a visible 
5 laser beam 13 and causes the beam 13 to pass through the total 

reflection mirror 4 and fall incident on the optical path of the laser 
beam 12 is provided whereupon, as a result, a spot 13a of a beam 
13 is formed on the spot 12a of the beam 12. Consequently, in this 
case, the spot 12a can be positioned by means of the spot 13 a. The 

10 symbol 6 denotes a mechanical shutter arranged in an optical 

resonator 15 configured from the reflection mirror 4 and the output 
mirror 5, 16 denotes a laser oscillator configured from the laser 
medium 1, the excited lamp 2, the excited chamber 3 and the 
optical resonator 15, and when the shutter 6 is closed the laser 

15 oscillation within the optical resonator 15 is stopped and the spot 

12a of the laser beam 12 is extinguished. Naturally, when this 
occurs, the spot 13a is also extinguished. 
(Problems to be Solved by the Device) 

The following problems are inherent to the laser processor of 

20 FIG. 3 described above. 

1) There are dangers associated with simultaneous irradiating the 
processing laser beam 12 and the positioning visual laser beam 13. 
For this reason, when the positioning of the work 14 is being 
carried out, the fact that the processing laser beam 12 is not being 

25 irradiated must be confirmed by a suitable means such as the 

monitoring of the flow of current of the excited lamp 2 and, 
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accordingly, there is high likelihood of a dangerous state being 
produced. 

2) Because the total length of the device is lengthened to the extent 
of length of the He-Ne laser oscillator 9, the laser processor is 

5 lengthened. In other words, the laser processor is large. 

3) While the ideal configuration for monitoring the intensity of the 
processing laser beam 12 is a simple one that does not lengthen the 
laser processor and is based on the arrangement of an optical 
detector to the rear of the total-reflection mirror 4 to measure the 

10 leakage light of the laser beam 12 that leaks slightly from the total- 
reflection mirror 4, this constitution cannot be adopted in the 
device shown in FIG. 3 because the He-Ne Laser oscillator 9 is 
arranged in the position of the optical director. For this reason, 
while not shown in the drawing, because the monitoring of the 

15 intensity of the laser beam 12 using the laser processor of FIG. 3 is 
based on the spectral diffraction of the laser beam 12 employing a 
spectral mirror the complexity of the mechanism, a problem 
inherent thereto is the complexity of this mechanism for 
monitoring the beam 12. 

20 An object of the present design is to prevent the laser beam 

12 from being emitted from the laser processor while positioning 
of the work 14 is being carried out to ensure that said positioning 
can be carried out safely. An additional object thereof is to shorten 
the length of the laser processor by arranging the He-Ne laser 

25 oscillator 9 for positioning the work 14 at the side of the processing 
laser oscillator 16. A further object thereof is to be able to monitor 
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the intensity of the beam 12 using a simple configuration without 
markedly lengthening the laser processor by arranging the optical 
detector for monitoring the intensity of the laser beam 12 to the 
rear of the total reflection mirror 4. 
(Means to Resolve the Problems) 

In order to achieve these objects, the present design 
constitutes a laser processor configured to comprise: a first laser 
oscillator for emitting a processing laser beam; a laser beam 
detector, arranged to the rear of a total-reflection mirror of the first 
laser oscillator, for detecting leakage light from the laser beam 
leaking to the rear of the total-reflection mirror and outputting a 
detected signal in accordance with detected results; a second laser 
oscillator for emitting a visible laser beam substantially parallel to 
the laser beam; and a visual laser beam-emitting mechanism for, 
when a positioning permission signal is input, shielding said laser 
beam from the inside of an optical resonator of said first laser 
oscillator or the outside of said optical resonator and emitting the 
visible laser beam on to an optical path of the laser beam, wherein 
the positioning of the laser beam relative to a material for 
processing is carried out by means of the visible laser beam emitted 
on to the optical path of the laser beam, and the intensity of the 
laser beam is monitored by means of the detected signal. 
(Action) 

Based on the adoption of the configuration described above, 
when there is no positioning permission signal input in the visual 
laser beam-emitting mechanism the laser beam is not shielded by 



the emitting mechanism and, therefore, it is possible for thermal 
processing by means of the laser beam to be carried out, while 
when a positioning permission signal is input into the visual visible 
laser emitting mechanism the laser beam is shielded by the 
emitting mechanism with the result that the visible laser beam is 
emitted on to the optical path of the beam and, therefore, the laser 
beam can be positioned by means of the visible laser beam. 
Accordingly, in this case, because emitting of the laser beam to the 
outside of the laser processor is prevented when positioning is 
carried out by means of the visible laser beam, the positioning can 
be carried out safely. In addition, because the first laser oscillator 
and the second laser oscillator are arranged in a juxtaposed 
configuration, the laser processor can be formed comparatively 
shorter than a conventional laser processor. Furthermore, in this 
case, because a laser beam detector that is significantly smaller in 
size than the He Ne Laser oscillator 9 described above can be 
formed, the output of the laser beam can be monitored without 
markedly lengthening the length of the laser processor using a 
simple configuration that is based on the employment of a laser 
beam detector alone. 
(Embodiments) 

A one embodiment of the present design will be described 
with reference to FIG. 1 and FIG. 2. FIG. 1 is a schematic view 
thereof, FIG. 2(a) and FIG. 2(b) are each perspective views of the 
different operating states of the main part of FIG. 1, the constituent 
components of FIG. 1 and FIG. 2 the same as those of FIG. 3 being 
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denoted by the same symbol as those used in FIG. 3. 

In FIG. 1 and FIG. 2, the symbol 10 denotes an optical 
detector that serves as a laser beam detector arranged to the rear of 
a total reflection mirror 4 for detecting the leakage light of a laser 
5 beam 12 that leaks to the rear of the reflection mirror 4 and 

outputting a detection signal 10a in accordance with the detected 
result, the symbol 11 denotes a reflection mirror that alters the 
optical path of the visible laser beam 13 emitted by a He Ne Laser 
oscillator 9, the laser oscillator 9 in this case being arranged so as 

10 to emit a beam 13 that is essentially parallel to the laser beam 12. 
The symbol 17 denotes a shutter arm of the shape shown in the 
drawing which is driven by a rotary solenoid 18 and, in this case, 
when there is no positioning permission signal 19 input into the 
solenoid 18 the arm 17 is made to adopt the position shown in FIG. 

15 2(b) by the solenoid 18 whereupon, as a result, laser oscillation is 

carried out by a laser oscillator 15 and, when the signal 19 is input 
into the solenoid 18, the arm 17 is made to adopt a position as 
shown in FIG. 1 or FIG. 2(a) by the solenoid 18 that interrupts the 
optical path of the laser beam 12 of the optical resonator 15 

20 whereupon, as a result, the optical resonator 15, in other words the 
laser oscillation of the laser oscillator 16 stops. The symbol 20 
denotes a reflection mirror affixed to the shutter arm 17 for further 
reflecting a reflected light 131 of the laser beam 13 reflected by the 
reflection mirror 1 1 when the shutter arm 1 7 is in the state of FIG. 

25 1 so as to emit a reflected light 132 on to the optical path of the 
laser beam 12, and the symbol 21 denotes a visible laser beam- 
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emitting mechanism configured from the reflection mirrors 1 1 and 
19, the shutter arm 17, and the rotary solenoid 18. Because the 
parts of the mechanism 21 are configured as described above, the 
symbol 21 can be described as a visible laser beam-emitting 
5 mechanism that, when a positioning permission signal 19 is input, 
shields the laser beam 12 from the inside of the optical resonator 
15 of the laser oscillator 16 and emits a reflecting light 132 that 
serves as a visible laser beam on to the optical path of the laser 
beam 12. 

10 Because the laser processor of FIG. 1 is configured as 

described above, the shutter arm 17 does not shield the laser beam 
12 from the inside of the optical resonator 15 when there is no 
positioning permission signal 19 input into the solenoid 18 and, 
therefore, the laser beam 12 is emitted from the laser oscillator 16 

15 and, as a result, thermal processing on the work 14 is carried out. 
Moreover, at this time, because the optical detector 10 outputs a 
detected signal 10a in response to the intensity of the laser beam 12, 
the intensity of the beam 12 can be monitored by means of this 
signal 10a. Thereupon, when there is a wish for the work 14 or the 

20 laser beam 12 to be positioned, the signal 19 is input into the 
solenoid 18. Subsequently, because the beam 12 is shielded by the 
shutter 17 from the inside of the optical resonator 15, the laser 
beam 12 is not output from the output mirror 5 and, instead, the 
reflected light 132 passes though the output mirror 5 to be emitted 

25 on to the optical path of the beam 12. Accordingly, the work 14 
and the laser beam 12 can be positioned by means of a spot 13a of 
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the reflected light 132 formed on the work 14. 

Because the constitution and the operation of the laser 
processor of FIG. 1 and FIG. 2 are as described above, the emitting 
of the laser beam 12 will definitely be stopped when positioning of 
5 the work 14 and the laser beam 12 is carried out. Accordingly, the 
positioning of the work 14 and beam 12 can be safely carried out 
using this laser processor. In addition, the He-Ne Laser oscillator 9 
and the processing laser oscillator 16 of the laser processor 
described above are juxtposedly arranged, and the optical detector 

10 1 0 is arranged to the rear of the total reflection mirror 4 to monitor 

the intensity of the laser beam 12. Thereupon, by the employment 
of a photodiode or the like, the optical detector 10 can be formed as 
a size that is much smaller than the laser oscillator 9. Accordingly, 
based on the configuration of this laser processor, it is clear that the 

15 length of the processor can be formed comparatively much shorter 
than the conventional processor described above and, moreover, 
that the intensity of the laser beam 12 can be monitored using a 
simple configuration. 

While in the embodiment described above the reflection 

20 mirror 20 is directly fixed to the shutter arm 17, the reflection 

mirror 20 in the present design may fixed to a support member 
interlinked with the arm 17. In addition, while in the present design 
the shutter arm 17 may be provided on the outside of the optical 
resonator 15, a measure for cooling the arm 17 or the like to 

25 prevent bum damage of the arm 17 by the beam 12 must be 
implemented. 
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(Effect of the Design) 

As is described above, the present design constitutes a laser 
processor configured to comprise: a first laser oscillator for 
emitting a processing laser beam; a laser beam detector arranged to 
5 the rear of a total-reflection mirror of the first laser oscillator for 
detecting leakage light from the laser beam leaking to the rear of 
the total-reflection mirror and outputting a detected signal in 
accordance with the detected result thereof; a second laser 
oscillator for emitting a visible laser beam essentially parallel to 

10 the laser beam; and a visual laser beam-emitting mechanism for, 
when a positioning permission signal is input, shielding said laser 
beam from the inside of an optical resonator of said first laser 
oscillator or the outside of said optical resonator and emitting the 
visible laser beam on to an optical path of the laser beam, wherein 

15 the positioning of the laser beam relative to a material for 
processing is carried out by means of the visible laser beam emitted 
on to the optical path of the laser beam, and the intensity of the 
laser beam is monitored by means of the detected signal. 

For this reason, by the adoption of the configuration 

20 described above, when there is no positioning permission signal 
input in the visual laser beam-emitting mechanism the laser beam 
is not shielded by the emitting mechanism and, therefore, it is 
possible for thermal processing by means of the laser beam to be 
carried out, while when a positioning permission signal is input 

25 into the visual visible laser emitting mechanism the laser beam is 

shielded by the emitting mechanism with the result that the visible 
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laser beam is emitted on to the optical path of the beam and, 
therefore, the laser beam can be positioned by means of the visible 
laser beam. Accordingly, in this case, because emitting of the laser 
beam to the outside of the laser processor is prevented when 
5 positioning is carried out by means of the visible laser beam, the 
present design has the effect whereby the positioning can be 
carried out safely. In addition, because the first laser oscillator and 
the second laser oscillator are arranged in a juxtaposed 
configuration, the present design has the effect whereby the laser 

10 processor can be formed comparatively shorter than a conventional 
laser processor. Furthermore, in this case, because a laser beam 
detector that is significantly smaller in size than the He-Ne Laser 
oscillator 9 described above can be formed, the present design has 
the effect whereby the output of the laser beam can be monitored 

15 without markedly lengthening the length of the laser processor 
using a simple configuration that is based on the employment of a 
laser beam detector alone. 
4. Brief Description of the Drawings 

FIG. 1 is a schematic view of one embodiment of the present 

20 design; FIG. 2(a) and FIG. 2(b) are each perspective views of the 
different operating states of the main part of FIG. 1; and FIG. 3 is a 
schematic view of a conventional laser processor. 

4 Total-reflection mirror, 9 He-Ne Laser oscillator, 10 
Optical detector, 10a Detected signal, 12 Laser beam, 13 Visible 

25 laser beam, 14 Work, 15 Optical resonator, 16 Laser oscillator, 19 
Positioning permission signal, 21 Visible laser beam-emitting 
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mechanism. 



Patent Attorney, Iwao Yamaguchi 
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FIG. 1 

16 LASER OSCILLATOR 
4 TOTAL-REFLECTION MIRROR 
10a DETECTED SIGNAL 
5 10 OPTICAL DETECTOR 

12 LASER BEAM 

15 OPTICAL RESONATOR 
9 He-Ne LASER OSCILLATOR 

13 VISUAL LASER BEAM 

10 19 POSITIONING PERMISSION SIGNAL 

21 VISUAL LASER BEAM-EMITTING MECHANISM 

14 MATERIAL FOR PROCESSING 
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TRANSLATOR'S NOTES: 

1. The "reflection mirrors 11 and 19" of line 3, page 11 of the text 
of the original should presumably read "reflection mirror 11". 
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